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Agricultural Tools Strengthened by Laser Cladding Ni - WC
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Abstract; Crop stem cuiting is a key step in mechanized harvesting, and the material design of the
cutting tools directly affects their lifespan and the quality of crop cutting. The hardness and wear
resistance of the integral cutting tools are low, and the tools is prone to chipping as the hardness
increases. The self-sharpening edge technology can effectively solve this problem. The edge of cutting
tool is composed of two or more materials, resulting in different wear resistance on two sides of the edge.
During the operation a self-sharpening edge is formed, enabling the tool to remain sharp for a long time.
However, systematic and quantitative analysis lacks on the mechanism of the self-sharpening edge
formation. The reinforcement layer of Ni — WC was prepared on cutting tools by laser cladding to obtain
self-sharpening. The microstructure, phase composition and hardness of the cladding layers were tested
by using a metallographic microscope and X-ray diffraction. As the addition of WC the average hardness
of the cladding layer increase, with the maximum reaching 979HV ;. The tool samples were tested by
using a friction and wear testing machine of agricultural machinery components. Then combining polarized
light microscopy with binary image processing technology, the micromorphology of the worn cutting edge
was quantitatively analyzed in order to obtain the evolution law of tool wear amount and cutting edge blunt
radius. The wear resistance and thickness of cladding layer were two main influencing factors for the wear
resistance and sharp edge retention of tools. When the WC content was 20% ~30% and the cladding
coating thickness was 0.6 ~0. 8 mm, a self-sharpening edge can be formed. The field experiments were
conducted to verify the results. Based on this, the criteria and formation mechanism for self-grinding edge
were proposed. The research results can provide a reference for the design optimization of agricultural
self-grinding edge cutting tools.

Key words: agricultural cutting tools; laser cladding; self-sharpening edge; cutting edge radius
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JTER Fe C Si Mn S Cr Ni
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Tab.3 Sample number

. WC it R . WC it EEE
DR % JEE/mm S8/ % JREEE/mm
1 0 0.4 9 20 0.4
2 0 0.6 10 20 0.6
3 0 0.8 11 20 0.8
4 0 1.0 12 20 1.0
5 10 0.4 13 30 0.4
6 10 0.6 14 30 0.6
7 10 0.8 15 30 0.8
8 10 1.0 16 30 1.0
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